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(54) SUBSTRATE PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate processing 
device with which the processing time is shortened. 
SOLUTION: In this device, a transportation robot circulates/moves 
among a plurality of processing parts to process a plurality of lots 
L(1)-L(2) corresponding to different recipes R(1)-R(n) in turn. And, 
before a process for a last substrate of the preceding lot is 
completed, a process for a first substrate of the following lot is 
started. In this case, total processing times TT(1)-TT(n!) required 
for the process are calculated for all patterns P(1 )-P(n!) of 
processing order of a waiting lot for processing before the process 
is started. And, a pattern relating to the time of a minimum value 
out of these total processing times is decided as a real processing 
order of the lot. As a result, the processing time is shortened in 
consideration of all the lots waiting process. 
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SSJS^liiC 3 l ©:£©if Static 3 2 tcrlB3 uv b 
©©ffl©S«*W>7 ; 21^2*>6IR'5m3ft£o LA 1 
L> IB1 D f h©Sffi*SiSS-r-S^ag|5ilB3D » h© 

mmm&?z&md$±<,ct l mM-rz>i><D&ts:^<Dx. 
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[0 04 6] ft*!. 9gm&9bC32V<Dm3Vv h©** 

c»r9ME§*iS (07{c*s^rfciu«) . ttc, 

ztikmimmmfflB 1 1 vmm. a * h 4 ©sota 4 4 & 
(ctfo-cos. */c. ^irs&ajiKffiteeaaafcfco 

[0 04 7] i7»S3D j hK:i&l,>T3&2ai> 

£MiK4 1- 1 »93 a ? F©S&©gtg©#S&£^U 
— j6«K4 1213207 h©&*7J©*«©H8tl£7nL, 
•COS. 07K^-rJ:5Ci:c©t§i^lf53 B, h©&f£ 
©S1SAM irifgp 2 0 *iS«3H*?SjC 4 
1 ©#©«lg^tijC 4 2 (C-CHI2 P » h©&£l©g«£ 

4>? : *?tf2fr&a9iu-nu^£iT-?rt>sff(B±tf 20 
mum* a t> 0 4 c 4*s-r # s. 

[0 04 8] fcLh©<fc5K\ Si D51 K S305h, 
S2 o h©»cMSJW^ ; &^-r5C4K:J:"3. £p 

■cars, cf-ucto. £p », h©g«*#yirr5fc«>«: 

S-TSB#ra*01 Osr h. 02 a v K h©JHB 
{cMSfS*§£ (^aPfJtef#lM^tW3 4ftS) ic 
tb^-r^-rsc4*^*.5. 30 

[0049] C©«fc 5 K. 4&91tCffi*S1K«!ia£a 1 
«Hl«m*ftja«cfc©{C^»^L/-C*>P>S«*ftffilL/ 

rc><©r\ £S«t (£p? h) ©a&atcg-f &B#f?S£ 

JlffiU SlgMa^©*^-^ h©|6j±£l3SC4 

[0 05 0] < 2 . Ma«#&^a©A#0«>« 
±. c©l«HjK:^6«S^ffi^gi©lij^K:oc^T®# 

&cfcws©ajiBi?&s&accoc>-c08fti,:>i,0 194 40 

[005 1 ] fcfc, JUT©tt«(c:btt*«fflmj*ft£A!i 
a-C«U~>f (D,M tr4tC5£at>P>ttTl,>5Ui't@ 

[ 0 0 5 2 ] 13 8 «s«^a^g 1 omMifimthsti-c 
*>e>**Tf * * ■c©iBcc«iawow5©*k»k3&»ff *>n*« so 
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[0053] *r. SffioMs^p^^n-SBfrfc-r^T 1 

C©4t(CC*ae>©P ? h£&53i]T-5>/cis&©i!u 

Uf^s 11). 

[0 05 4] -0? ??&2icmA2tltc±X<Da v V 

wmmtzti-cmzztiz (z.t-v?s 12). 

[0 05 5] ■€•©». ^Sftfcfi&ailijyecfitoTP ^ 
hC^tfJIHatfBteSftS (Xf^S 1 3--S 1 5© 
tlD£L> . -T&*>5. lSS<DlK£a^7 h4©{|8l 

f£Bb-cttgtjj©p 7 h© 1 tsca©gffiaw >f ; i'-^a52 

^6Bf«JW3tiT*l5!J©«iffiSB'NaASn. 2@@©i8 
ga«K? h©«IS#«jr{i2tStS©*«j!)W>7 r : 5'tfgp 

ttj©aaagp*> 6 ^©tessp^ 4 ts a s n * . 

[005 6] ■€■©&. filW©P v h©*S*5IH^^>7 J 
i'^gi52^6m t 3ffi3ti-C«iS3n > «»J©P*h©« 

[0057] «±©<t ^^tt^^^f^-casc^a^ja 

y^ltf^n, Sf£©P * h©©f&©Sffi©#iSrti5t7b 

r >^ ^ tfsu 2 tciHiiRs 4 a^a^g 1 ©i*^ 

imi-$Z> 15). 

[0058] $/c. s«©^a*ij«^ft>n-ct^p^(c 

litgitP ^ v V 4 © 1 @©«ig»te «fct>'S«©#yi 

(xf- v^s 1 3) crifcif^o^ vtmmftWvh 

A > iJ-SP 2 ? nr -fe 7 f- -/ > ^ S *i/c^S*» 
A^gJ^n?. (^f o-T'S 14). L/C. fr«P7 h 

*iJSA$n-cun«, fiK^>f r ^t>-g|J2Kr^a^^ 
©p 7 h©Man[u?©^s{t («ia)iM)*©ii^) 
t>ns (x^^^s 1 2) . c©sffi®a 
1 tniswJKtewsifap ^ h©t8A«:>ptb-c^ 
tea^ra^^iffiL/^ h©(6j±*i06nsj:^ 

[0059] Jifc. w±©g&{^*5igi-r s« 
^a^s 1 -c««jaia # » h 4 *5^agp^©F5?: 1 n« 
Tmntzctit (*7-v7's i3). «f«ci9 f©^ 

A 4 ^S©i8ia©^7 4 *S5iS. Sft-SJ^CCfc-^TC* 
■5. (Xf j^S 14. S 1 5) . 
[0 06 0] #«C. 0 8«:^;L//cjSnaK4iW-2.P7 h 

©MajB^^^t-rs^a (^f-^s 1 2) tcoo 
rittHj-rs. 

[0061] 09B^aiw?«^b«ia©«i[s*^-r« 

toEt?*S. 

[o 06 2 ] mmmft&mitti&mx'tez-r. a^^w 

SP2«:-CMa^#^©SP7 HL©U^fR©S®?r 
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(Xf^S2 1 ) . fcte, ^-O^^ifSB 

g<DP ? h£P * h L [1], 2Sa(DP 9 h £P ? h L 
[2], • • n#g©P ? h£P? h L[n]<tatfB-r& 
fcCDi-r^ e cn6©ayhL[lM[n]Wn 
?tl1£ttfc?Z> t'£ Ui^fR [1]-R [n]<taiB-T 

[0 06 3] ftfc, SCO«aa«spBM3tiA:«€c9ran 

^ (Xf7 7*S 1 AWDX^v-fS 1 2) CU*. ®ai^ 

"T&o 09A«> 1 0ft<DS«fr6&£P? 

l>4^«ctt»9©7tfc*lo©n9 hiltRBUT 

*BB»rS<fc, X(CCh6©a9H[l]-L[n]©jBI 
IW5<D*^*->P*BiW-* (^f^S22) . 
£->Pte0 1 0te^T<fc^CP ? hOSnOPg^r* 20 

A£->P[1] % P[2L • • PCnlJi^IB-r^o £ 

#§<DJIK#*JIB*J [k]i»l-rs. MiUEHl 0t« 
m-^->P[3]*C«IIHSJ [2]©P? M*n? hL[2]"C 
*f3 . IBS J [n-l]<DP ? H2P 9 h L [n-2]-C£>£ e 
[0065] ^t©^$->P*SSjt5<b, #CfiC<# 
->P[1]-P [n!]0*tl*tl«:o( f >TCtl6©^*- 

-?2>&~Ctcm-?2> h-^Jl/»IBtfflTT[l]-TT[n!] 30 

h-*il,ffiaBS|fflTT[M]* ( 1 £M£n ! ) (Dffifflr 
gLtiJ-r^ 0 trfc, C0Xf^S2 3O8ffllCOWB 

[0 06 6 ] h-^;l/®a^fflTT[l]-TT[n!]Cr>S 
CcSfflr4^"*->iLr«5E-r* (^f ^'S2 40 

So 

[0 06 7 ] 01 1 ftc>um 1 9«h-*;Msagii$raT 

Tra^TT[n!]*»ar**tt©--«K:oi»rB»5!r 
[0 06 8] h-^;l/teSB*ra©#Ui Uf^S2 
MtCl^A^h^ (^77*53 1), CO^BMtt 50 
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p? h<D^M^r^^^^->P[Ki]cc*fj£-r^ h- 

a©ffl^tit$<DSgL&Stcr^M4 1^6(n ! )$r 
^JgT^CiCC^O, h-^J«WT[l]-TT 

tiT<D^S(D^n«>'^->P[M]tcte^^ 

[0 06 9 ] H^«MTT[M]^gffl1-^« 

£-?zm^v h3 (0i#Rg) 

M&u£3Mrr& (^-;7'S32) 0 &LT<DlttWV 

ISLTS 1 2tC^T£5CCU^fc*r [l]^r [a], * 
;^>fAt[l]-t[a] k ^O^SSPSu [l]-u [a]<b^ 

(Zrvy'S 1 4»xf^7 , s 12). »fi(D*aara 

tem<DmmmfrmMitf&m<Dm'& (^f-^si 1^0 
xf^si2) ^c^^/c^ip^^ tAwmfocomm 
Zif o r t > ft 1 ><dt? ja»s±<os«©sai«tf 

[0 070] CC-C<D1f>f A t i^U^b'rCC 

nn^is^tc, jb2Ip^9 h4^s^sgp^cDpao^ 

II«u4tt*5P7 h©St&<DS1& (US/If rCCtto 

>f r ^i^gi52cciPiiR3n^s -coaHHaaccffia-i- 4 . 
m&mmit<Dntom (x^^^s 1 4«©7t^s 1 

2) -«<0S«^«ffll*«BB>&StiT^ai^n^ 

^gp^cDSSPt i oop 9 h 4 Lxnmwi'$-z>i><D± 

[0 07 1 ] «H14i©fflR«:Hr«tt«*K»-r*i:, 
f'^S33)o Tftt>^, A^->P[M]<DSHB#J 

J [1]-J [n]fc*ftfrr*P 9 h<DStS(Dfe^W[l]-W 
[n], ifY^;l/^^AT[l]-T[n], toZVUm^mU 
[X]^\J\_n-]<Dffl{fc%m 1 3 CC^"T 0 
[0 07 2 ] h -^;UMa^TT [Ml^SLfflT 
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5fc«)©flJ«lT*0, fetf§A*->P[M]-C©l-- 

[007 3] s-r. vmwcs.t u-c-mmtmm-c&z 

h-f;bMS^P^SStTTvK:0*iRA§n-S 

^•S34) . co^mmno^m. s&ttKh-^u 

&SB5IHTT[M]<!:ft-S4>©-C&S. ^SStXtC 1 

MRAZtlZ (Z?-v7S3S) „ C©gifcXtt 1 ~n 
©ffiBr^E^tt. JfflSJ [1]~J [n]<DJffl-CP-? 

i>. x# i -c&£a>sa>K«fc9?s»i*3§* 1 Mfca 10 

[0 07 4] s-r. ^x*n rfc-sjg^tcii. 
>PMKr&fflct&s#B3te3ftSfc©<tsftTi>.5, 
ws# j [i]©o * Yic-^m^ammtthn^-A ^JHSts en 
*s#»6h4 (xt-? ys3 6) . 

^si2) -c«5fetf^ss«*J#aEL)&(,>yti& < 

A 9 >\>®L S [i]« 0 <t % S *s . 
Uf-^S 1 4«OXf?^S 1 2) rtttwcgRO 

[0 075IU4 «®aggtef#if-c ?)i>m<Dmn ( x 

7-^S36) ©ilg«:UiB^-r.5fc«t)©?ffi*T,St , *S„ 
ft*. llttttttH¥8 - 1 5 3 7 6 5ffi«lCi8^n 
"COS. 

[0 07 6] HOWHti&J f JU«©JS»TB. 

®a^S&&SSI5A{C&A3ttSJa#Ml[A] < 1 ^ A ^ 30 
(SSgt*g©#iSSfS©lfc) ) W^O^ hOU^fcT 
CCfcOT SI^SIgPA tCSS*i!9:A$ n-5)l#M2[A] <t 
tffSiSStl. <Ml[A]-M2[A]) ©SAffifcfflM&MSsl 

it-caxif-r^ (xf--^s4 1) . Mr -mm 

av hH«:*jlLT^ffl5tx^^MSgPA«:oc^TB 

(Ml[A]-M2[A]> Ofi*0il, (Ml[A]-M2[A]) 
©fl**ft <t U & m& i> 0 t L X S sl£#«> 3 „ 
[007 7] t ©iS§@{Cj: 9f#6ft£JlB{iMSsl«:f&i& 

mctoi*XfficigA2tiixu>J:lKr&fcib<DNgmto 40 

A 9 JlHWe»ST Stilt?* 5 . 
[007 8] 5fctrT£a ? h©U^b-{C*$l»TS 

sfijiufaAsn-sAfisspotiNii. fomrza? y<d 

e{Cfcl,>-C&g&#8:A<* tl SMSgpc^N 2<!: £ 
IStSU (N1-N2) £tfi^>a>g$EgSs2<fcl/'riR» 

T-5 (Xt-;7'S42) . c©vsmcj:o^#3ns^ 
^> a >©t^s s2«?^n ? hvmjKDmte&ftn a 

h ©&«©*« «fc «3 <bP< &g#3c7 LK^tctbCD&m 
[0 07 9] &.±<DmW(Om. mOM S sli *V> Is 3 > 50 
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&Mss2<t©5*s. ©©A^i^^agg^^-^fju 
[0080] mmmtemvA *;m&s [i]#HK#<*n.s 

£ . #CC c ©a&ffigJJte^ A 9 )l>®. S [i]#©^S?f£f& 

h4*nf^»p^«:isai-?,B$f B i^*6n 

•2). SI 5(iC©£#©^a©e£*a ; Sr7j^'5"iifttx0"CA 

[008 11 11 5 K^TjSffMM-CBS-r. ^S«© 
ffifitc&SUS'tr [i]~~[a]©1f-f i>JUWAt [i]~ 
t[a]©5%. SAWkO^SAlM^U^-rATmaxi 

Tmaxfct C ©B$*©J8i£a «K-^4 ©B&ffrDIJ- -Y * ;U£ 

-yak^uc^-*. -r&t>*s. mmm^i nasAif-f 

^jU^^ATmaxKSeortaaia^^ h 4 ^r$)J@[I-r S© 
-f cti4cS£o/cSI#*ii!ia)lBj?9iSgi51 2«:-C?f^«i:e> 
mJzV-A i>)i>iiAJ*TtK)xt)iWm 

atfshAo-v-AffrZA&iciB^-rztcisbictt. mm 

vtfv Y 4 © 1 @©«i^«iK:g-rSB#p^*5§«aagp«: 
*5i,>-c*g£a!!JIf 2. ©k:^-T -S B$^{ctt-<r 
l>Ci * . C © «£ ^ A«c^*iRK "3 SLtc U C > 
JS^tc«ffi^a^ v h4©«^0i«:«jaw«:^-rSB# 
^ ^ ;l/ ^ A <t <c S «fc ^ tc«|[ilS»F«i^*s<giE d 

[0082]^(C, ^A^'/i'^^^ATinax^h-^ 

4). cntc^o. c©B$*«:ri®s$n*«is^ifti 
iei^©-9- -y * -r A*i h - £ rt'&gsiPia^tstT Tvic 
immense iiias. mm'pcDa ~j h©s^© 
i I5i©{i8g^atitcr^©^asp^£^«i-r2.© 
-c. sio^asp^u [i]~u [a]©^n^n^e. 1 

ftZ (Xf^S55)„ 3e.(C. IWlSCSu[l] 
-uCa]©^^. ffl*i0£^Co/cfc©«a^ h (U->h- 
r) ©S^©*«*W>7 r f-9-g|52{Cl5IiR$^ i iC<t* 
^«*fS©^. ^^teffigP^u^Oi^^^D-y h©1f 
-fi'n-^AtfcOJC^MTS (^f'^S56, il 
6 : Xf^S 1 0 1~S 1 0 5) „ 

[ o o 8 3 ] m 1 5 iztti-x±<omnz»&mmtett-*)-A 
Tvtcjii#3nrcK ttttez (^f-^s5i, s 

52). 

[ o o 8 4 3 [i]©n v Y<Dmmfaft*>icw$- 

^>7 J f"f-8|J2*ie.|X l 3tH34T,-5>S-CCCS-rSB#P^?: h 
*j. Hi 9r«)iB#J [x]©o? hwa^tc-oci-r©— 

[008 5 ] j [i]©u v bo>±-c<jmwfiAis? : 
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vZfSl i > . 

SfliSJ [l]©U->t\ fcjrtf US^tf r [l]~ r [a] «I 
L/. U->fr [l]~r[a]©5 %KK*!iS#S5£TLTt>& 
4><D«if 2 * £ 4 a t * 0 «:^K 0 r m *) & 5 ©-CPS 

Stt£Oft<,>. ) {COt^-CC-tf-l'i'JU^^ AT[1], t 
[l]~t [a]©5*>. ft -^fiU 

ATmaxiOTMglrU h - * ^SB^P^tStTTv 
teflDtrr* <*f 9 V'Sl 2, S73). cnccj^. 

c<Dm&-effiz.3ti2>mma#v n 4 <osmm i m# 

©•#■ 4 9 fob 4 AA* 1 — £ ;M£SB$R8^g:T TvJCfllR 
6ft£C£<hft£. 

[0 08 7] ttc. mma*? t4v>i®<offim&mK. 

r)0#J [1]©CJ ? h©^a^*>©S«©ftifc-C£>.Sgi 
0 Stift WviP 1 #M'J>t £t ») S«ifcWvrf» 
6 1£3I< (Xf 5 -7 , S74) . 
[0 08 8] 3 MS't'©a ? h (c<£.*>&{g©S« 

i> i 0©«^»>^£©&aa$3^£$£3tts©-c\ 

^•P^SC^u [l]-u[a]tC-^^-c^ 1 (X-f-f 
^75), ^^agiS&utfOtn^ftofcfc©^ 

H16:Xf»^S101~S105). 
[0 08 9] «±©Xf^S7 2~S7 7 4fflfJ 
[l]©d * h ©SM©ft&W WJfcWK «3 jg-T C <»: (C «fc 

mmmnTTvictoWiztiz Uf-^s7 9) . ft 

fe. i 1 9 t©^f -^S 7 6 fc itfS 7 8 tt^SiX^ 

[0 09 0] Ng#J [i]©a ? h ©^£©g«# -f >f* 
i'-9-g|J2*«6BX0tt$tx.2>i > <K«:JW#J [2]©Pf I- 
©&ffl©g&#-f > f ? V SB 2 #> 6H* *) m 3 tiZ C i. t 

ft?,©-?, s&xct i zmz-Tmrnc. ira#j[2]©a 
» h©©s*ggj^-r&/c«)©^a5g^tJ-^ *;u&s 

[2]©iUII#!*Tbft5 (Xf 5.yS80> S8 1. SI 
1 :^^S36). 

[0091] t&mfflPhfi-v-'i *;u&s [2]«gs^©ii 

41-S43). ^-©m. nammtamyj i>>ms [2] 
»©«^psj&^^©iB(c«ja-r -5i^ra*s h - muugsm 

[0092] c<Dmm&item*>(Dtifffl<Dmm-cte. mm 

ip<DU v h©U'>e&C^.*>-»M £ AT [1], t [1] 
~t [a]©^^S^©fe©?:fe*;-9-^ -YATmaxi 

h-* ;bMaB$Ra^ifcTTvfcjjn»-r& Uf^ 
S6 3. S6 4). cnccio. C©^-CS!E3n5 
1 [Hl#©®3g*£8&©-tf- * ;u * A# h - £ ;l/MSB$p^ 
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g&TTvKjjnxefts. 

[ o o 9 3 ] £ tc. i ®<Dwm®iKL& >) $mtp<m& 

[1]— u[a]*-6 1 i5atf©IH#J [1]©P ? Y<D 

mkoym^am o mmmk i>mm®m c t {c^asm u 

1 £3K>fc&©<fcft£ (^f^S65. S6 
6) . 3 6tC> glO^aSP^tu [l]-u [a]^«Jg^SbC 

<t(c i *i§i*>ti saaasm u [i]# o tiri ft terns 

10 Bfc-r*©-?. i>)\,*t<( A t [l]~~ t [a], T[i]©^ 
Wl^TlfcP^ htcM^St©*0{c^M-r4 
(Xf^S67, S68, B16:Xf-»^S101 
-S105. 118:Xf^Slll-S115). 
[009 4 ] M.±.<DXt~j -7S 6 3~S6 8 Ztimffltii 
2>\'&.Sl2-\fct,-fW:t)&-rc£lc£*) . MBSJ [2] 
©o 9 h ©«iag3^^CcS-r SB#F H 1*i h - ^;U«iSB# 
K^TTvtCjjng^n^ Uf'^S6 1 . S6 
2) . 

[ 0 0 9 5 ] Mm J [2]©P v h©*naP3*&#^*i^T 
20 fSi. ^c«:c©a -j h©£2!aa^Tb;h-5©-e, o^h 

rt©^-c©s«*i -e> 2 *. o m s n sratc 
tsa-r s B#ra*i h - f ii^B^nsaft t t ^cmn 3 n 
■5.. mi 9«c©<t^©in»©ssn*^-ri^n0-cA 

[0096] s-r. fljw&ai ut)ih#j [2]©d h 
©a«©&sw [2] s js o s^wvkra^- 

S (Xf 7 1). 

[0097] y^tc. cns-c©Maiia]fii. tsoK? 
h 4 © i @©«^a&cc <fc s^MMa=&?f ^ . -r ftto 

30 ?3. *r^a4'©S«iC^S-t>-'f >JI/$UT[1], T 
[2] v t [1]~ t [a]©^CfitTmax^r h - £ ;UAaaB#Fa^ 
StTTv(C»nStL/ (Xf^S72, S73) , ChtC 

«t o i ®5Komimmmir&®fTm v - * ji^aa^FW 

S»U«?IX'5W3n5C<t^6^'3S^W^^ 1=& 

?i< (^f^7'S74). -eb-c^ so.attJ©sss*i^ 
©^asu^iffiinsnsci*^. sio^aau^u 

[l]-u [a]*>e> 1 ^^It^T. 3 eccWBSJ [l]©a v h 

©sf*©s«©^ o mm&*m?^mk<Dtmsm. u 

40 [l]A^«ig^»)©@^/cW 1 *§|< U 7-^57 
5. S76). $/c. D--f^$Y/«t[l]~t[a] 1 T 
[llKiSn-^o^^ n-;F F*j©£-c©S«©*&a 
A^7L./cfe©tco(,^r«1f'(' 2)\>% 4 A?r0 iC^MT 
•5 (*7-*ys 7 7, S7 8. HI 6 : Xf^S 1 0 
1-S105, 018 : Xf";^S 1 1 1 ~S 11 
5) . 

[0098 ] JiLh©*^ 7*S 7 2 ~ S 7 8 £JB# J 
[2]© P v h ©*S©tSdSW [2]/cW«g 0 ig-r C i «:<t 

so mstisajs^sfts-c©-^^^^^-/ AA^h-^^a 
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[0 09 9] Xf 7 yS3 6. S6 1~S6 8. 

S7 l~S7 9£^SX&Cl£fiDllLft#6Xa5n<!:ft 
■SSTtf ^CiKUrO. ^£->P[l]{Cfcl,>-C:£D? 

h©s«aw >7^i>-g&2 mztiz sxtcm? 

f^S80, S81). 

[0100] fct±<D?fSI£#igw:-C&f&<DP v h©£$© 

if as 2 icm®.z n £ s -e©BSiajA* h - * jMaa^ia 

st t \<omt^it - > p [i]fcse -5 r asa^a $ n/c 
©f. c©h-^^a^ra^TTv<D«i^h-$^ 
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